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To Dr. Josephine Hemenway, House Physician of the New York 
Babies' Hospital, by whom most of the laboratory work reported in 
this paper has been done, I wish to express my great obligation. 
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SINCE I last wrote upon the we11-worn theme of the " Conditions of 
Infection by Tubercle," the second Interim Report of the Royal 
Commission on Tuberculosis has been published ; but this Report only 
deals with the direct infection of man and animals by inoculation and 
ingestion of tuberculous material: so far as I can gather, it says 
nothing of the conditions of ordinary external infection by contact with 
tuberculous individuals or their products. It  is surely of great practical 
importance, however, that these conditions should at least be carefully 
considered. The welfare of many thousands of the population depends 
upon them, and so also does the selection of the best practicable means 
of meeting them. 

Fortunately, there is now no need to elaborate proofs that in 
ordinary life infection from tubercle depends mainly upon three 
conditions: (i) The presence of virulent forms of the tubercle bacillus ; 
(2) the receptivity of susceptible bodies ; and (3) an environment which 
can preserve the life and virulence of the specific organism. For  the 
most part, these three conditions are well recognized, yet it is not 
unnecessary again to insist upon them all, since, in regard to the 
measures to be adopted in fighting the disease, there seems to be a 

�9 tendency to pay chief attention to the first of them and to ignore the 
others. 

To anyone who has watched the trend of events respecting the 
safeguarding of the public health, it is impossible not to observe that 
in all our great towns direct restrictive measures against pulmonary 
tuberculosis are in t h e  ascendant. Quite recently the Edinburgh 
Municipal Council have adopted most stringent enactments in this 
direction, and even such eminent medical officers of health as those of 
Brighton and Manchester, who have done splendid work in the way of 
general sanitary reform, have latterly laid chief emphasis on the need of 
segregating consumptives. 

It is apparently vain to point to the enormous reductions which 
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have already been made in the English and Scottish phthisis-rate in the 
last sixty-five years--reduct ions  that must have been almost entirely 
due to general sanitation, but which nowadays is seldom mentioned in 
this regard. On the contrary, men 's  eyes are turned away from the 
subjects of ventilation, drainage, and better housing of the poor, and 
are intent mainly on notification of phthisis, disinfection, hospital and 
sanatorium accommodation, and colonies for consumptives. There is, 
in tact, now a sort of unreasoning scare of tuberculous infection running 
through the whole community, and the general public is joining in an 
outcry against permitting any poor consumptive to remain in society. 
The  disastrous results of this unnecessary alarm are well known to 
most members  of our profession. Persons with almost any chest 
disease find it difficult to obtain places as domestic servants. The 
close ties of family affection are often not strong enough to induce the 
relatives of consumptives to undei:take what is considered to be the 
dangerous duty of nursing them. Hotels  and boarding-houses are 
closed to them at home and abroad, and people shrink from meeting 
them in society. This attitude has, indeed, already been spoken of by 
indignant doctors as " phthisiophobia." 

There  is undoubtedly some excuse for this attitude on the part  of 
contagionists. Tuberculosis is admittedly a communicable disease. 
Most, if not all, the thousands of cases which arise year after year in 
our midst have originated from infection by man or animals. The 
discovery, by Cornet and others, of virulent tuberculous dust in rooms 
previously occupied by consumptives has also shown in what manner, 
for the most part,  the disease is conveyed from man to man. The 
danger of infection by tubercle is therefore a real one, and must be 
taken seriously into account ; but the conditions under which it is likely 
to occur should also be duly considered, and if they are, I feel sure that 
the scare will cease. 

In spite of its communicability, it is tolerably certain that, unless 
actually inoculated into the body, tuberculosis rarely infects the human 
body without the two conditions which have been mentioned being also 
present - - tha t  is, there must be a susceptible body to receive it, and 
the surroundings such as to enable it to preserve its virulence. I t  
may, indeed, be affirmed with confidence that, unless the tuberculous 
virus be present in overwhelming quantities, infection from it will not 
take place when the other two conditions are absent. In other words, 
infection by tubercle is conditional. 

In regard to the prevention of tuberculous disease, this conclusion 
is of great importance. I t  means that, so far as the public health is 
concerned, if one of the factors determining infection be absent, the 
others are comparatively harmless;  and, consequently, that several 
methods of fighting the disease are open to us : (r) W e  may clear away 



324 T H E  B R I T I S H  J O U R N A L  O F  T U B E R C U L O S I S  

the bacillus from our midst, especially in the form of tuberculous dust ; 
(2) we may so improve the general health of the community that  the 
power of resistance of even susceptible people may be increased to an 
effectual degree; and (3) we may so reform the "surroundings" of 
these people that  the bacillus will be unable to retain its virulence long 
enough to form infective tuberculous dust. 

I do not hesitate to say that each and all of these methods should 
be attempted, and we may  take courage with regard to the ultimate 
total abolition of the disease from the reflection that  none of the 
suggestions are impracticable. 

First, with regard to the bacillus itself: notwithstanding its power of 
resistance to ordinary disinfectants, it is, as Dr.  Moxon called it, but 
" a  tender plant." As Professor Sheridan Del4pine and I have shown, 
it is speedily destroyed by short exposures to ti-esh air and sunshine, 
and it cannot exist long in an otherwise healthy locality. I t  may also 
be met by a judicious use of the several direct measures against 
infection to which I have already called attention. Notification, 
disinfection, sanatorium treatment,  and the l ike--al l  these could be used 
in such a fashion as not to create a scare. Explanations could easily 
be given as to the conditions under which alone there is danger o f  
infection, and, fortunately, in this regard our hands are now greatly 
strengthened by Professor Robert  Koch 's  recent s tatement of the case 
in his Nobel Lecture. Thus he says:  " A m o n g  patients with open 
tuberculosis distinctions are to be made as regards the degree of 
dangerousness to be ascribed to them. I t  is matter  of common 
observation that such patients live for years in their families without 
infecting anyone. In hospitals for pulmonary phthisis it is, in certain 
circumstances, possible that no cases of infection occur among the 
attendants, or, at  any rate, so few that  in former times it was thought 
necessary to regard this as proof of the non-contagiousness of 
tuberculosis." H e  sums up by saying : " Patients with closed tubercu- 
losis are to be regarded as quite harmless;  even those who suffer from 
open tuberculosis are harmless so long as the tubercle bacilli expelled 
by them are prevented by cleanliness, airing, etc., from infecting. The  
patient becomes dangerous only when he is personally uncleanly, or 
becomes so  helptess in consequence of the far-advanced disease that he 
can no longer see to the suitable removal of the sputa." 

The second condition--namely, the susceptibility of the indi- 
vidual--~ might perhaps be more difficult to deal with, but here again 
there is no need to despair. By far the largest proportion of the 
persons who succumb to pulmonary phthisis have acquired their 
receptivity of the disease, and it is not a little comforting to observe 
that  most of the agencies which prepare the soil for the seed are 
entirely avoidable. With purer air in all our workshops, absence of 
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microbic dusts, better food and clothing, and less drinking (and all these 
conditions are attainable), we should undoubtedly have fewer forcing- 
beds for the cultivation of the disease, and consequently a lowered rate 
of mortality in phthisis. Assuredly much more could be done to 
ventilate workshops, to diminish the harm now accruing from trade 
dust and from irritating fumes ; all places of public assembly could be 
brought under control, could be properly cleansed and ventilated, and 
many  weakening diseases could be avoided. Thus also many  forms of 
lung disease, which are so often the precursors of phthisis, might be 
prevented. 

Both for the prevention of infection and for the improvement of 
the general health of our populations, therefore, we are perforce brought 
face to face with our third condition of infection. Here  we are on sure 
ground. W e  know that healthy surrotindings will speedily destroy the 
virulence of the bacillus, even in sputum, so completely that there will 
be little chance of any active tuberculous dust remaining to float in the 
air and to infect even susceptible or injured lungs. 

W~e know, moreover, that such surroundings will improve the health 
of the inhabitants, and that they will increase the resisting power of 
their bodies to infection. In fact, the third condition of infection being 
absent, the other two are almost powerless for evil. In opposition to 
this view, it may indeed be contended that this third condition of 
infection cannot really be done a w a y - - t h a t  we cannot bring about in 
our large towns such a degree of sanitation that  universal destruction 
of virulent tuberculous matter  shall be the result. 

I cannot, however, grant this point. I t  will doubtless be difficult, 
but I do not believe it to be impossible, so to improve dwellings, 
drainage, and ventilation as to eradicate tuberculous infective areas, 
and so to build our towns that the bacillus will lose its congenial 
haunts, and at last be starved into impotence. 

There is, fortunately, no need of counsels of perfection in these 
reforms. Great  results can be, and have been, achieved by com. 
paratively feeble means. Our municipal authorities have in the past 
been sadly hampered by the ineffectual nature of many of the Acts 
under which they have had to work. Amending Acts have had to be 
passed from time to time, and it is only within the last few years that 
they have received fairly adequate powers ; much, therefore, remains to 
be accomplished. The measures which they have put in motion 
necessarily proceed slowly, and large tracts of insanitary property still 
exist. The improvements, moreover, which have already been effected 
have not yet had time to produce the results which may fairly be 
expected from them. Yet, to take only one instance, what a surprising 
diminution has taken place, mainly owing to these measures, in the 
death-rate of females from consumption. Just as leprosy in the Middle 
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Ages gave way before most imperfect efforts at sanitation, so now 
consumption seems to be driven back by the mere menace of cleanlier 
modes of living. 

Even the male populations have benefited to some extent by these 
improvements, and this in spite of their filthy spitting habits, their 
resort to infected public-houses and to other dusty and dirty places of 
public amusement, and in spite of the still badly-ventilated and dusty 
condition of many of their work-places. What ,  then, may we not hope 
for when more radical reforms are introduced, when all kinds of 
factories and workshops are properly ventilated, and when all places of 
public assembly are brought under proper control ? 

Looking back upon what has already been accomplished by the 
limited efforts at reform in the past sixty years, and forward to still 
more enlightened measures in the future, I feel confident that t h e  
steady decline in the disease which is now going on will be greatly 
quickened, and that the abolition of the disease will take place in the 
next half-century. 


